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IMAGE PROCESSING SYSTEM VIA
NETWORK

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a technique of outputting
an 1mage by utilizing an 1image file, which includes picture
data and 1mage processing information of the picture data.

2. Description of the Related Art

As a recent trend, the popular procedure generates picture
data with a shooting device, such as a digital still camera
(DSC), a digital video camera (DVC), or a scanner and
outputs an 1mage from an 1mage output device, such as a
CRT, an LCD, a printer, a projector, or a TV set. The output
image may not accurately reproduce the brightness or the
color tone of a subject, due to the difference in color
reproduction characteristics between the shooting device
and the 1mage output device. Retouching of picture data 1s
generally carried out to correct such a difference in color
reproduction.

Significant skill 1s, however, required for such retouching.
Adjustment of color reproduction 1s thus dificult, time-
consuming and labor-consuming. Some application pro-
grams have been proposed to analyze the picture data and
perform automatic correction of the color tone and the
sharpness. But such correction does not give the suflicient
result since the characteristics of the shooting device are not
reflected. In some cases, even unnecessary correction 1s
carried out against the intention of the photographer 1n
shooting. One applicable procedure transmits imnformation
regarding the characteristics of the shooting device and the
intension of the photographer to the image output device and
causes the image output device to carry out required cor-
rection based on the transmitted information prior to output
of a resulting 1image. This procedure, however, undesirably
restricts the output resource to the output environment that
can utilize such imformation.

These problems are not intrinsic to the shooting devices,
but similar problems arise 1n the process of generating
picture data by computer graphics.

SUMMARY OF THE INVENTION

The object of the present mvention is thus to provide a
technique that ensures output of an 1mage that retlects
characteristics of a device for generating picture data and the
intention of an operator who makes the picture data without
significantly limiting the output environment.

At least part of the above and the other related objects 1s
attained by a first 1mage processing system ol the present
invention that i1s connected with a printing device and a
shooting device via a network. The printing device and the
shooting device may be connected to the network directly or
indirectly. In the latter application, for example, the printing
device 1s locally linked with a computer connecting to the
network. The network may be a wide area network like the

Internet or a relatively limited network like a LAN (Local
Area Network).

The 1mage processing system of the present mmvention
carries out image processing on picture data and causes the
printing device to perform printing via the network. The
picture data 1s associated with image processing control
data. In one preferable embodiment, the picture data and the
image processing control data can be included 1n an 1image

file.
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In order to actualize the above functions, the 1mage
processing system {irst receives the picture data generated
by the shooting device. A digital camera or a scanner may be
used for the shooting device.

After receiving the picture data, the image processing
system causes the picture data to be subjected to 1mage
processing based on the image processing control data and
conversion 1nto a data format that allows supply to the
printing device, thereby generating print data. The conver-
s1on 1cludes a color conversion process, for example, from
one color system of red (R), green (), and blue (B) used for
generation of the picture data to another color system of
cyan (C), magenta (M), vellow (Y), and black (K) used 1n
the printing device, as well as a halftoning process.

The 1mage processing system transmits the print data to
the printing device via the network and causes the printing
device to print a resulting 1image. The printing device used
as the output resource may be set in advance or may be
specified by the user for each printing operation. The output
resource may be specified by information representing the
location of the printing device on the network, for example,
address or a URI (Umiform Resource Indicator).

The user transmits the picture data from the shooting
device to the 1mage processing system and enables a result-
ing 1mage to be printed with an arbitrary printing device, The
Image processing system carries out image processing based
on the 1mage processing control data associated with the
picture data in the process of generating the picture data by
the shooting device. This ensures the 1image processing that
reflects the characteristics of the shooting device and the
intension of the photographer in shooting. A specific format
of print data 1s applied for data transmission from the image
processing system to the printing device. This enables
printing based on the 1image processing control data, regard-
less of the functions of the printing apparatus. The technique
of the present invention thus ensures printing that retlects the
characteristics of the shooting device and the intention of the
photographer in shooting without any limitation of the
printing environment.

The present invention 1s also directed to a second 1mage
processing system that 1s connected to an 1mage output
device via a network. The image output device 1s not
restricted to the printing device but may be a display device,
such as a liquid crystal projector or a display.

The second 1mage processing system {irst recerves input
of picture data and 1mage processing control data used for
image processing of the picture data. The input of the picture
data 1s not restricted to input from a device that generates the
picture data. The picture data may be imput not via the
network but via some medium. The 1mage processing sys-
tem then causes the picture data to be subjected to 1mage
processing based on the image processing control data and
thereby generates an output data. The image processing
system transmits the output data to the 1mage output device
connecting to the network and causes the image output
device to output a resulting 1image.

The arrangement of the second 1image processing system
carries out image processing based on the 1mage processing
control data, regardless of the output environment.

In the second 1image processing system, 1t 1s preferable
that the image processing module carries out conversion nto
a data format that allows direct supply to the image output
device. This ensures output ol a processed image without
requiring any further processing in the image output device.
When the image output device 1s a printing device, the color
conversion and the halftoning process discussed previously
are mncluded in this conversion process. The image process-
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ing module may alternatively transmit output data in a data
format that enables output from the image output device
with a predetermined series of processing.

In the second 1mage processing system, it 1s also prefer-
able that the 1mage processing module selectively changes
the details of the conversion process corresponding to the
type of the image output device. This enables output of a
processed 1mage to diverse image output devices. The
changeover of the conversion process corresponding to the
image output device may be based on a user’s input of
information regarding the type of the image output device.
The 1mage processing system may otherwise fetch the
required information from the specified i1mage output
device.

Here the type represents a unit that aflects the contents of
the conversion. For example, 1n the case where a common
format 1s applied for the format of output data 1n a manu-
facturer of 1image output devices, the type information 1s the
manufacturer’s name of the image output device.

The user may individually specity output style from the
image output device. In one preferable embodiment, how-
ever, the picture data 1s associated with output specification
information for specitying output style, and the image
processing system controls the output from the 1mage output
device based on this output specification information. The
output specification information includes, for example,
information for specifying the output resource and informa-
tion regarding the date and time of output. When a printing
device 1s used as the image output device, the output
specification information may include the size and the type
of printing paper used for printing and the number of copies.

In the case where the picture data 1s defined 1n an YCbCr
color space, the 1image processing carried out 1n the image
processing system ol the present imnvention includes color
space conversion from the YCbCr color space to an RGB
color space. The arrangement of executing the color space
conversion 1n the image processing system enables the color
reproduction characteristics at the time of generating the
image file to be kept regardless of the output environment.

For example, an sSRGB color space 1s typically used as the
RGB color space. Some picture data requires a wider range
ol color reproduction than that of the sSRGB color space. The
arrangement of performing the color conversion in the
image processing system enables the color reproduction
characteristics to be kept even 1n such cases. In order to
allow the processing in a wider range of color reproduction,
it 1s desirable that the color space conversion process
includes conversion 1nto a predetermined RGB space having
a wider range of color reproduction than the sRGB color
space. The color space conversion process 1s not restricted to
the conversion into the color space having the wider range
of color reproduction, but includes a diversity of conversion
processes, for example, conversion 1nto a color space having,
a relatively narrow range of color reproduction but a high
resolution. Any of the diverse conversion processes may be
applied selectively.

The technique of the present invention is actualized by an
image processing method and an 1mage output method, 1n
addition to the image processing system discussed above.
The technique of the present invention 1s further attaimned by
a computer program that utilizes a computer to construct the
image processing system discussed above and by a record-
ing medium 1n which such a computer program 1s recorded.
Typical examples of the recording medium include flexible
disks, CD-ROMSs, magneto-optic discs, IC cards, ROM
cartridges, punched cards, prints with barcodes or other
codes printed thereon, internal storage devices (memories
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4

like a RAM and a ROM) and external storage devices of the
computer, and a variety ol other computer readable media.

These and other objects, features, aspects, and advantages
ol the present invention will become more apparent from the
following detailed description of a preferred embodiment
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 schematically illustrates the construction of an
image output system in one embodiment of the present
invention;

FIG. 2 1llustrates the structure of a digital still camera 10
used as an 1mage file generation device; and

FIG. 3 1s a flowchart showing an image processing
routine.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

One mode of carrying out the invention 1s discussed
below as a preferred embodiment in the following order:

A. Construction of System

Al. Structure of Image File
A2. Structure of Image Processing System

B. Structure of Digital Still Camera

C. Image Processing

D. Eftects
E. Modifications

A. Construction of System

FIG. 1 schematically illustrates the construction of an
image output system in one embodiment of the present
invention. The image output system includes an 1mage file
generation device, an 1mage processing system 100, and an
image output device, which are mutually connected via a
network INT. In this embodiment, a digital still camera 10
1s used as the image file generation device. The 1mage file
generation device 1s, however, not restricted to the digital
still camera 10 but may be any camera device like a digital
video camera or a scanner. Available examples of the image
output device include a printer PRT, a network display DSP,
and a liquid crystal projector PRI. The image file generation
device and the image output device are connected to the
network INT directly or via a computer. In this embodiment,
the network INT may be a wide area network like the
Internet or a restricted network like online communication
or a LAN (Local Area Network).

Al. Structure of Image File

The 1image processing system 100 1s a server having the
functions of receiving image files from the digital still
camera 10 and transmitting processed image files to the
image output device. A typical structure of the image file
input 1nto the image processing system 100 1s illustrated 1n
FIG. 1. The image file has a data structure, in which picture
data with attribute information mapped thereto 1s stored. In
this embodiment, the image files adopt a specific file struc-
ture in conformity with the Exif (Exchangeable Image File)
format standard for digital still cameras. The Exif was
established by JEIDA (Japan Electronic Industry Develop-
ment Association). Although the Exif standard applies the
JPEG format to record the picture data, the image files are
not restricted to this format.

The attribute information includes pieces of mnformation
regarding camera conditions, like the date and time of
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photographing, exposure, and the shutter speed, control data
of 1mage processing, and output specification information.
In this embodiment, based on the Exif standard, the control
data and the output specification information among the
attribute information are recorded 1in an area MakerNote.
The recording area and its format may be arbitranly set
according to the selected format.

The control data controls the details of 1mage processing
on picture data at the time of outputting an 1image. In this
embodiment, the control data mainly includes two types of
data, that 1s, a color space parameter and a color correction
parameter.

The color space parameter 1s used to transmit a color
reproduction characteristic 1n the image file generation
device to the image output device and thereby actualize
precise color reproduction of a subject. This parameter
includes a gamma correction value corresponding to the
characteristic of the image file generation device and a
specification parameter for the color space conversion
method. The specification parameter for the color space
conversion method specifies the method of color conversion
applied for image processing according to the width of the
color reproduction range by the image {file generation
device. This embodiment uses color spaces of sRGB and
NTSC. These two color spaces have diflerent color repro-
duction ranges. Application of the same color conversion
method for 1image processing may undesirably narrow the
color reproduction range of one color space. The specifica-
tion parameter 1s accordingly used to specily the adequate
color conversion method and ensure 1image processing with-
out narrowing the color reproduction range in shooting. A
diversity of formats may be used for setting the specification
parameter. In this embodiment, the specification parameter
determines which of the sSRGB and NTSC color spaces 1s
used for shooting. A conversion matrix used for conversion
of the color space may alternatively be set as the specifica-
tion parameter.

The color correction parameter 1s data used for transmait-
ting the intention of the photographer to the image output
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device. This parameter, for example, includes parameters 40

regarding the contrast, the brightness, the color balance, the
saturation, the sharpness, and the registered color. The
registered color represents a color used as the reference for
tone adjustment of picture data. These parameters are only

illustrative. The control data may include other parameters 45

or include only part of the parameters described above.

The output specification mformation functions to control
the specification of output from the image output device.
When the image output device 1s a printer, for example, the
output specification information specifies the size and type
of printing paper used for printing, the number of copies, and
the time required for printing. The output specification
information may also include address for specitying the
output resource and information regarding the date and time
of the output. It 1s, however, not necessary that the specifi-
cation of the output resource 1s included i1n the output
specification information. The output resource may indi-
vidually be specified 1n the process of receiving picture data
from the 1mage file generation device.

A2. Structure of Image Processing System

The functional blocks of the 1image processing system 100
are also illustrated in FIG. 1. The respective functional
blocks are actualized by software configuration in the image
processing system 100. An input module 101 receives input
of 1mage files from outside; for example, input from the
digital still camera 10 via the network or mput via a
recording medium.

50

55

60

65

6

The mput 1mage file 1s subjected to 1mage processing by
an 1mage processing module 102. The image processing
module 102 extracts the control data for image processing
from the mput image file and processes the picture data
based on the extracted control data.

The output specification information included in the
image file 1s transmitted to a type information fetching
module 103. The type information fetching module 103
gains access to each image output device based on the
address for specitying the output resource included 1n the
output specification information and fetches type informa-
tion of the image output device. The type information atlects
the conversion process discussed below, and includes 1nfor-
mation regarding the type of the image output device and
information aflecting the image output characteristics of the
image output device.

A data conversion module 104 carries out data conversion
according to the type of the image output device. Namely the
data conversion module 104 converts picture data mto an
adequate format that enables immediate output from the
image output device. When the image output device 1s a
printer, the conversion process includes, for example, color
conversion from RGB mto CMYK and a halftoning process.
The data conversion module 104 refers to a type mapping
table 104T to actualize the type-based processing. For
example, when the 1mage output device 1s a printer, the type
mapping table 104 T stores information regarding the type of
ink, such as dye ink and pigment ink, the number of ink
colors used for printing, the printing resolution, and the
conversion table applied for color conversion mapped to
cach type processible by the image processing system 100.
The image processing system 100 can readily process newly
available printers by updating the contents of this type
mapping table 104T. The series of processing 1n the data
conversion module 104 may alternatively be carried out 1n
the 1mage output device.

An output file generation module 105 arranges the pro-
cessed data and constructs an output file, which 1s transmiut-
table to the 1image output device. The data converted by the
data conversion module 104 may be specified as the output
file, or the converted data with part of the output specifica-
tion information attached thereto may be specified as the
output file. The structure of the output file for the printer
PRT specified as the image output device 1s also 1llustrated
in FIG. 1. In this example, the output file includes print data
and the output specification information. Here the print data
represents data converted into a specific format that allows
immediate printing by the printer PRT. The output specifi-
cation information 1s attached to a header of the print data 1n
the output file. The attached output specification information
may be, for example, the type of printing paper used for
printing and the number of copies.

A transmission module 106 transmits the output file to the
image output device via the network INT. The image output
device receives the transmitted output file and prints or
otherwise outputs a resulting 1mage. When the output file
includes the output specification information, the specifica-
tion of output, for example, changeover of printing paper, 1s
controlled by the output specification imnformation.

B. Structure of Digital Still Camera

FIG. 2 1llustrates the structure of the digital still camera 10
used as the image file generation device. In the digital still
camera 10, picture data 1s generated by means of an optical
circuit 121 including a CCD for collecting information of
light rays and an 1image acquisition circuit 122 for convert-
ing voltage signals of the CCD into picture data.
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The picture data obtained here 1s defined 1n a YCbCr color
space, which 1s suitable for image compression based on a
JPEG format. A different series ol processing to obtain
picture data in the YCbCr color space from the voltage
signal of the CCD 1s adopted corresponding to the type of
the digital still camera 10.

The digital still camera 10 generally obtains picture data
defined 1n the RGB color space from the voltage signal of
the CCD. An sRGB color space and an NTSC color space
are selectively used according to the type of the camera.
Both the sRGB color space and the NTSC color space define
color 1n the RGB coordinate system, while the NTSC color
space has a wider range of color reproduction than the sSRGB
color space. In the sRGB color space, color 1s generally
defined 1n the range of 8 bits (0 to 255). A color space that
extends this range to negative values or values of and over
256 (hereinaiter referred to as the ‘extended sRGB space’)
may be used instead of the general sRGB color space.
Information on the color space used for shooting 1s included
as the color space parameter described previously and
attached to the picture data as information representing the
color reproduction characteristics of the digital still camera
10. In this embodiment, the extended sRGB space and the
sRGB space are 1n the identical coordinate system and are
expressed by the same parameters. These two color spaces
may alternatively be expressed 1in a discriminative manner
from each other.

The 3x3 matrix computation converts the 1mage obtained
in the RGB color space into data 1n the YCbCr color space.
Namely this matrix 1s used to convert the RGB coordinate
system 1nto the YCbCr coordinate system. A common matrix
1s applicable for both the sRGB color space and the NTSC
color space used for shooting.

The user operates an operation unit 126 to set the shooting
mode, an 1mage processing control parameter, and the
layout. Information required for the setting 1s displayed on
an LCD 127. The picture data thus obtained may be trans-
mitted wirelessly by an aerial 125 to the 1image processing,
system 100 via the network INT. The picture data may be
recorded 1mn a memory card MC inserted 1n a memory card
slot 128.

A control circuit 124 controls the operations of the digital
still camera 10. The control circuit 124 1s constructed as a
microcomputer including a CPU and memories. The func-
tional blocks actualized by the software configuration for
such control 1n the control circuit 124 are also 1llustrated 1n
FIG. 2.

A picture data mput module 11 receives mput of picture
data via a shooting module 12 or an MC mput module 13.
In the case of the shooting module 12, picture data 1is
generated by shooting that utilizes the optical circuit 121. In
the case of the MC mput module 13, picture data 1s read
from the memory card MC.

A control data setting module 14 sets the control data
included 1n the image file, 1n addition to the picture data. The
control data 1s used to control the details of the image
processing, which 1s carried out for the picture data in the
process of outputting the image. The user sets the control
data, for example, at the time of shooting. An operation input
module 15 and a display control module 16 give a user
interface for the setting. The display control module 16
utilizes the LCD 127 to give information to the user, whereas
the operation mput module 15 inputs the operation of the
operation umt 126.

The user may arbitrarily set each item of the control data
or select a desirable setting among a plurality of settings of
the control data provided in advance. The setting of the

5

10

15

20

25

30

35

40

45

50

55

60

65

8

control data may be selected, based on the relationship to the
image output device specified as the output resource, for
example, the type of 1nk, dye 1nk or pigment 1nk, used 1n the
printer specified as the output resource and the number of
ink colors. The selection may also be based on the type of
the 1mage output device, for example, a color printer, a
display, or a projector. The multiple settings of the control
data may be mapped to one picture data.

An 1mmage file generation module 17 specifies the mapping
of the data from the control data setting module 14 to the
data from the picture data input module 11 and generates an
image {ile. The structure of the image file 1s discussed
previously with reference to FIG. 1.

The image file thus generated 1s output to outside via a
transmission module 18 or an MC output module 19. The
transmission module 18 controls wireless communication
via the aerial 125. The transmission module 18 functions to
implement transmission ol the image file to the image
processing system 100 via the network INT. The MC output
module 19 controls writing into the memory card MC. The
image file written 1n the memory card MD can be transmiut-
ted to the 1mage processing system 100 or any other suitable
external device.

D. Image Processing

FIG. 3 1s a flowchart showing an image processing
routine, which 1s executed by the 1mage processing system
100. The image processing system 100 first receives mput of
an 1mage file and specification of an output resource at step
S10. The image file may be transmitted from the digital still
camera 10 via the network or read from the memory card
MC. The output resource 1s specified by information like a
URI (Uniform Resource Indicator) or an IP address repre-
senting the location of the image output device on the
network INT. In this embodiment, such information 1is
included in the output specification information in the 1mage
file. Alternatively such information may be specified by an
operation of the digital still camera 10 1 the course of
receiving the image file. The image processing system 100
analyzes the image file and extracts the picture data and the
control data from the mput image file.

The image processing system 100 fetches the type infor-
mation based on the specification of the output resource at
step S12. In the procedure of this embodiment, the 1mage
processing system 100 gains access to the specified output
resource via the network INT to fetch the type information.
The type information includes information regarding the
type of the image output device, for example, a printer, a
display, or a scanner, and information regarding the name of
the manufacturer of the image output device. When a printer
1s used as the image output device, the type information
includes information regarding the type of ink, that is,
pigment 1nk or dye ink, used for printing, the number of 1nk
colors used for printing, and the printing resolution. The type
information 1s utilized 1n a color conversion process and a
halftoning process discussed later.

The mmage processing system 100 subsequently carries
out i1mage processing based on the information thus
obtained. As mentioned previously, 1in this embodiment, the
picture data 1s defined 1n the YCbCr color space. The image
processing system 100 thus converts the picture data in the
YCbCr color space 1nto data 1n the RGB color space used for
shooting at step S14. An mversion matrix, which 1s mverse
to a matrix used for conversion from the RGB space to the
YCbCr space 1n the digital still camera 10, 1s applied for this
conversion. This process converts the picture data into the
data 1in the color space used for shooting, that 1s, one of the
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NTSC color space, the sSRGB color space, and the extended
sRGB color space. In the case of conversion into the
extended sRGB color space, the color reproduction range
includes negative values and values of and over 256.

The 1mage processing system then performs gamma cor- 53
rection of the picture data at step S16. The gamma value
used for the gamma correction 1s included 1n the control data
as information representing the characteristic of the digital
still camera 10.

After completion of the gamma correction, the 1mage 10
processing system 100 converts the color space of the
picture data into the wRGB color space, which 1s defined to
have the wider color reproduction range than the sRGB
color space. When the picture data defined in either the
NTSC color space or the extended sRGB color space 1s 15
processed 1 the sRGB color space having the narrower
color reproduction range, the colors of the subject may not
be reproduced accurately. From this pomnt of view, the
picture data generated in the sRGB color space may skip a
series of processing discussed below. In this embodiment, 20
however, the color space information included 1n the control
data does not discriminate the sRGB color space from the
extended sRGB color space. The procedure of this embodi-
ment accordingly carries out conversion of the picture data
generated 1n the sRGB color space 1nto data in the wRGB 25
color space. Even under such conditions, since the picture
data i the extended sRGB color space includes negative
values or values of or over 256, the extended sRGB color
space may be distinguished from the sRGB color space
based on these tone values. 30

Matrix computation 1s applied for the conversion into the
wRGB color space. As described previously, the image
processing system 100 deals with picture data defined in
either the sRGB color space or the extended sRGB color
space and the picture data defined 1n the NTSC color space. 35
Matrixes for directly converting the picture data in the
respective color spaces 1nto data in the wRGB color space
may be specified. The procedure of this embodiment, how-
ever, carries out conversion via a standard XY Z color space.

The 1mage processing system 100 first carries out con- 40
version from the RGB color space to an XY Z color space at
step S18. The conversion process depends upon the color
space 1n which the picture data 1s defined. The procedure of
this embodiment accordingly provides two conversion
matrixes 1n advance, that 1s, a conversion matrix TM1 for the 45
sRGB color space or the extended sRGB color space and
another conversion matrix TM2 for the NTSC color space,
and selectively uses one of the two conversion matrixes
TM1 and TM2 to implement conversion according to the
color space used for shooting. The conversion changes the 50
individual color spaces, in which the picture data 1s gener-
ated, into the standard XYZ color space.

The 1image processing system 100 then carries out con-
version from the XY Z color space to the wRGB color space
at step S20. Matrix computation 1s also applied for this 55
conversion. An identical matrix 1s used for this conversion,
irrespective of the color space in shooting. The matrix used
for the computation may be set arbitrarily according to the
definition of the wRGB color space.

As described above, the picture data obtained 1n the sSRGB 60
color space 1s not required to be converted into data in any
wider color space, so that the processing of steps S18 and
S20 may be skipped. In the case where the NTSC color
space 1s utilized as the wider color space than the sRGB
color space, the picture data obtained 1mn the NTSC color 65
space may skip the processing of steps S18 and S20. The
processing of steps S18 and S20 can be omitted according to
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the relationship between the color space used for shooting
and the color space finally used for the output.

After completion of the color space conversion process,
the 1mage processing system 100 carries out inverse gamma
correction at step S22. The gamma value used here 1s set,
based on the color reproduction characteristics of the image
output device. In this embodiment, the 1image processing
system 100 recerves the gamma value from the image output
device 1n the process of fetching the type information at step
S12. In the case where the type of the image output device
1s known at the time of shooting, the type information may
be included 1n the control data attached to the picture data.

The mmage processing system 100 subsequently carries
out automatic adjustment of the picture quality to reflect the
intention of the photographer 1n shooting at step S24. In this
embodiment, the adjustment parameter with regard to, for
example, the contrast 1s included as the color correction
parameter 1n the control data. The image processing system
100 implements automatic adjustment of the picture quality,
based on this parameter. The method of adjusting the picture
quality based on such a parameter 1s known in the art and 1s
thus not specifically described here.

This series of processing completes the correction of
picture data that retlects the color reproduction characteris-
tics of the digital still camera 10 and the intention of the
photographer in shooting. The 1mage processing system 100
may output the resulting picture data to the 1image output
device without any further processing. The procedure of the
embodiment, however, converts the processed picture data
into a specific format that allows direct output from the
image output device.

The details of such conversion are discussed below 1 an
example of the printer as the 1image output device. The image
processing system 100 causes the RGB picture data to be
subjected to a color conversion process corresponding to the
type of the printer at step S26. This process converts the
RGB color system into the CMYK color system used in the
printer. The conversion 1s performed by referring to a
conversion lookup table (LUT) that maps the colors of one
color system to the colors of the other color system. The
procedure of this embodiment typically uses a conversion
table LU Tw for conversion of the wRGB color space into the
CMYK color space. The image processing system 100 also
stores another conversion table LUTs for the sRGB color
space, 1n order to allow processing of picture data defined 1n
the sRGB color space. The image processing system 100
selectively uses the adequate conversion table correspond-
ing to the color space in which the picture data 1s defined.
The conversion table LUTs may be used, for example, when
the color space conversion process of steps S18 and S20 1s
skipped for the picture data obtained in the sRGB color
space and when the mput 1mage file 1s output without any
processing for adjusting the picture quality.

The LUT depends upon not only the color space of picture
data but the type of the printer, since the type of ink and the
number of ink colors may be varied i1n each type of the
printer. The 1image processing system 100 thus selectively
uses the adequate LUT corresponding to the type of the
printer and carries out the color conversion process at step
S26.

The 1image processing system 100 then carries out hali-
toning of the picture data converted to the tone values of
CMYK at step S28. The halftoning process enables the tone
values of picture data to be expressed by the density of dots
formed by the printer. Any known method like the error
diffusion method or the systematic dither method may be
applied for the halftoning process.
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In addition to the above series of processing, the image
processing system 100 may carry out a resolution conver-
s1on process, which converts the resolution of picture data
into a printing resolution adopted in the printer, and an
interlace data generation process, which sets a data arrange-
ment and feeding quantities of sub-scan to enable 1nterlace
recording in the printer.

The picture data 1s converted 1nto a specific format of
print data that enables immediate output from the printer
through the conversion at steps S26 and S28. The image
processing system 100 then transmits the resulting converted
data as the output file to the specified image output device
via the network INT at step S30. The image output device
implements printing based on the transmitted data.

At least part of the output specification information, in
addition to the print data, may be included in the output file
according to the requirements. For example, the output
specification information regarding the number of copies
and the type of printing paper used for printing may be
included 1n the output {ile to ensure output according to the
specification. Arbitrary setting may be applied to make the
output specification information included in the output file;
for example, the output specification information may be
added to the header of the print data.

D. Eftects

In the 1mage output system of the embodiment discussed
above, the control data includes the color reproduction
characteristics of the image file generation device and the
intension of shooting to ensure output of an image reflecting
such specification. The 1mage processing system 100 on the
network enables image processing based on the control data
without depending upon the output environment, for
example, the processing capacity of the image output device.

The image output system of the embodiment utilizes the
image output device connecting with the network. The user
can thus output images from an arbitrary image output
device. This arrangement enables 1mages to be output to any
third person who 1s at a remote place. The output does not
depend upon the output environment of the receiver who
receives 1mages, but reflects the color reproduction charac-
teristics 1n shooting.

In the mmage output system of the embodiment, data
transmission from the image processing system 100 to the
image output device 1s implemented in the specific data
format that allows immediate output from the image output
device. This advantageously relieves the load of processing
in the 1mage output device.

E. Modifications

The above embodiment regards output of 1mages to the
printing apparatus. A display or a projector connecting with
the network may be applied for output of 1mages.

The diverse series of 1image processing discussed in the
above embodiment may not be all executed 1n the 1image
processing system 100, but part of the 1mage processing may
be performed 1n the 1mage file generation device or in the
image output device.

In this embodiment, the 1image processing system 100 1s
constructed by a single server. The image processing system
may alternatively include multiple servers for distributed
processing.

Although the above embodiment regards application to
still pictures, the principle of the present invention 1s also
applicable to moving picture data like MPEG. One exem-
plified procedure adds output control data including image
processing control data to a moving picture file and controls
output of all or part of the frames of the moving picture.
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The above embodiment and its modifications are to be
considered 1n all aspects as 1llustrative and not restrictive.
There may be many modifications, changes, and alterations
without departing from the scope or spirit of the main
characteristics of the present invention. For example, the
diverse control processes discussed above may be attained
by the hardware structure, 1nstead of the software configu-
ration.

The scope and spirit of the present invention are mndicated
by the appended claims, rather than by the foregoing
description.

What 1s claimed 1s:

1. An 1mage processing system that carries out image
processing on picture data, said 1mage processing system
being connected with a printing device and a shooting
device via a network, said image processing system com-
prising:

a recerver module that receives mput of the picture data
generated 1n said shooting device and 1image processing
control data associated with the picture data via the
network, the 1mage processing control data being used
to control details of 1image processing on the picture
data at a time of outputting an 1mage, the image
processing control data being generated by said shoot-
ing device;

a device type acquisition module that accesses said print-
ing device to fetch a type of said printing device;

an 1mage processing module that causes the picture data
to be subjected to 1mage processing based on the image
processing control data and converted into a data
format that allows supply to said printing device, and
thereby generates print data, said 1mage processing
module changing over details of the conversion corre-
sponding to the type of said printing device; and

a transmission module that transmits the print data to said
printing device via the network and causes said printing
device to print a processed 1mage.

2. An 1mmage processing system that carries out image
processing on picture data, comprising:

an 1mage input module that receives input of the picture
data and 1mage processing control data associated with
the picture data, the 1mage processing control data
being used to control details of image processing on the
picture data at a time of outputting an image, the picture
data and the 1mage processing control data being gen-
crated by a shooting device;

a device type acquisition module that accesses an 1image
output device to fetch a type of said image output
device;

an 1mage processing module that causes the picture data
to be subjected to image processing based on the 1image
processing control data and converted into a data
format that allows supply to said image output device,
and thereby generates 1mage output data, said image
processing module changing over details of the con-
version corresponding to the type of said image output
device; and

a transmission module that transmits the 1mage output
data to said image output device connecting with said
1mage processing system via a network and causes said
image output device to output a processed 1mage.

3. An 1mage processing system in accordance with claim
2, wherein the picture data 1s associated with output speci-
fication information that specifies output style from said
image output device, and
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said transmission module controls the output style from
said 1mage output device based on the output specifi-
cation information.

4. An 1image processing system in accordance with claim
2, wherein the picture data 1s defined in a YCbCr color
space, and

the 1mage processing includes color space conversion of

the YCbCr color space into an RGB color space.

5. An 1mage processing system in accordance with claim
4, wherein the color space conversion includes conversion
into a predetermined RGB space that has a wider range of
color reproduction than an sRGB color space.

6. An 1mage output method that utilizes an 1mage pro-
cessing system connecting with an 1mage output device via
a network to output an 1mage based on picture data, said
image output method comprising:

inputting the picture data and image processing control

data associated with the picture data, the image pro-
cessing control data being used to control details of
image processing on the picture data at a time of
outputting an image, the picture data being associated
with output specification information that specifies
output style from said image output device, the output
specification information including a size and a type of
printing paper, the picture data and the image process-
ing control data being generated by a shooting device;

causing the picture data to be subjected to 1mage process-
ing based on the image processing control data and
converted 1nto a data format that allows supply to said
image output device, and thereby generates image
output data; and

transmitting the 1mage output data to said image output
device connecting with said 1mage processing system
via a network and causing said output device to output
a processed 1mage, said transmission module control-
ling the output style from said image output device
based on said output specification information.

7. A computer program, stored on a computer readable
medium, that causes an 1mage processing system to output
an 1mage to an 1mage output device connecting with said
image processing system via a network, said computer
program including program instructions for causing a com-
puter to implement the functions of:

inputting picture data and image processing control data
associated with the picture data, the 1mage processing
control data being used to control details of 1mage
processing on the picture data at a time of outputting an
image, the picture data being associated with output
specification nformation that specifies output style
from said 1mage output device, the output specification
information including a size and a type of printing
paper, the picture data and the image processing control
data being generated by a shooting device;

causing the picture data to be subjected to 1mage process-
ing based on the image processing control data and
converted 1nto a data format that allows supply to said
image output device, and thereby generates image
output data; and

transmitting the 1mage output data to said image output
device connecting with said 1mage processing system
via said network and causing said output device to
output a processed 1mage, said transmission module
controlling the output style from said image output
device based on said output specification information.

8. An 1mage output method that utilizes an 1mage pro-
cessing system connecting with an 1image output device via
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a network to output an 1mage based on picture data, said
image output method comprising:
inputting the picture data and image processing control
data associated with the picture data, the picture data
and the 1image processing control data being generated
by a shooting device;
accessing an 1mage output device to fetch a type of said
image output device;
causing the picture data to be subjected to 1image process-
ing based on the image processing control data and
converted 1into a data format that allows supply to said
image output device, and thereby generating image
output data, said 1mage processing including changing
over details of the conversion corresponding to the type
of said 1image output device; and

transmitting the image output data to said 1mage output
device and causing said image output device to output
a processed 1mage.

9. A computer program, stored on a computer readable
medium, that causes an 1mage processing system to output
an 1mage to an 1mage output device connecting with said
image processing system via a network, said computer
program including program instructions for causing a com-
puter to implement the functions of:

inputting picture data and image processing control data
used for i1mage processing ol the picture data, the
picture data and the image processing control data
being generated by a shooting device;

accessing an 1mage output device to fetch a type of said
image output device;

causing the picture data to be subjected to 1mage process-
ing based on the image processing control data and
converted into a data format that allows supply to said
image output device, and thereby generating image
output data, said 1mage processing including changing
over details of the conversion corresponding to the type
of said image output device; and

transmitting the 1image output data to said image output
device and causing said image output device to output
a processed 1mage.

10. An image processing system that carries out 1mage
processing on picture data, the image processing system
being connected to an output device via a network, the
1mage processing system comprising:

an 1mage iput module that receives iput of an 1image file

containing the picture data, 1mage processing control
data associated with the picture data, and output speci-
fication information specilying a particular image out-
put device as a destination for output, the 1image pro-
cessing control data to be used to control details of
image processing on the picture data at the time of
outputting an image, the picture data and the image
processing control data being generated by a shooting
device;

a device type acquisition module that accesses said image
output device to fetch a type of said image output
device;

an 1mage processing module that causes the picture data
to be subjected to image processing based on the 1image
processing control data and converted into a data
format that allows supply to said image output device,
and thereby generates image output data, said image
processing module changing over details of the con-
version corresponding to the type of said image output
device; and
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a transmission module that transmits the 1mage output
data to the particular 1mage output device according to
the output specification information.

11. An 1mage processing system according to claim 10,
wherein the output specification information includes nfor-
mation specilying a type of the output device.

12. An 1mage output method that utilizes an 1mage pro-
cessing system connecting with an output device via a
network to output an image based on picture data, said
image output method comprising:

inputting an image file containing the picture data, image
processing control data associated with the picture data,
and output specification information specilying a par-
ticular image output device as a destination for output,
the 1image processing control data to be used to control
details of 1mage processing on the picture data at the
time of outputting an 1mage, the picture data and the
image processing control data being generated by a
shooting device;

accessing an 1mage output device to fetch a type of said
image output device;

causing the picture data to be subjected to 1mage process-
ing based on the image processing control data and
converted 1nto a data format that allows supply to said
image output device, and thereby generating image
output data; said 1mage processing including changing
over details of the conversion corresponding to the type
of said 1mage output device; and

transmitting the image output data to said particular image
output device according to the output specification
information.

13. A computer program, stored on a computer readable
medium, that causes an 1mage processing system to output
an 1mage to an output device connecting with said image
processing system via a network, said computer program
attaiming the functions of:

inputting an image file containing the picture data, image
processing control data for use 1n 1mage processing of
the picture data, and output specification information
speciiying a particular image output device as a desti-
nation for output, the 1image processing control data to
be used to control details of 1mage processing on the
picture data at the time of outputting an image, the
picture data and the image processing control data
being generated by a shooting device;

accessing an 1mage output device to fetch a type of said
image output device;

causing the picture data to be subjected to 1mage process-
ing based on the image processing control data and
converted 1nto a data format that allows supply to said
image output device, and thereby generating image
output data; said image processing including changing
over details of the conversion corresponding to the type
of said 1mage output device; and

transmitting the image output data to said particular image
output device according to the output specification
information.
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14. An 1mage processing system that carries out image
processing on picture data, said 1mage processing system
being connected with a printing device and a shooting
device via a network, said 1mage processing system com-
prising;:

a recerver module that receives mput of the picture data
generated 1n said shooting device and 1mage processing,
control data associated with the picture data via the
network, the image processing control data being used
to control details of 1mage processing on the picture
data at a time of outputting an 1mage, the picture data
being associated with output specification information
that specifies output style from said printing device, the
output specification information including a size and a
type of printing paper, the 1image processing control
data being generated by said shooting device;

an 1mage processing module that causes the picture data
to be subjected to image processing based on the 1image
processing control data and converted into a data
format that allows supply to said printing device, and
thereby generates print data; and

a transmission module that transmaits the print data to said
printing device via the network and causes said printing
device to print a processed 1mage, said transmission
module controlling the output style from said printing
device based on said output specification information.

15. An 1mage processing system that carries out 1image
processing on picture data, comprising;:
an 1mage input module that receives input of the picture
data and 1mage processing control data associated with
the picture data, the 1mage processing control data
being used to control details of image processing on the
picture data at a time of outputting an image, the picture
data being associated with output specification infor-
mation that specifies output style from an 1image output
device, the output specification information including a
size and a type of printing paper, the picture data and

the 1mage processing control data being generated by a
shooting device;

an 1mage processing module that causes the picture data
to be subjected to image processing based on the 1image
processing control data and converted into a data
format that allows supply to said image output device,
and thereby generates 1mage output data; and

a transmission module that transmits the 1image output
data to said image output device connecting with said
image processing system via a network and causes said
image output device to output a processed 1mage, said
transmission module controlling the output style from

said 1mage output device based on said output speci-
fication information.
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